This article uses household data to measure the substitutability between time and money for eight commodity groups and different countries. The elasticities estimated using the household's market wage and an estimated opportunity cost of time are positive, indicating substitutability, and much larger for all goods compared to food. The estimates with the wage rate are, in general, smaller than those obtained using the opportunity cost of time.
Introduction
The article adopts Becker's domestic production framework to measure the substitutability between time and monetary expenditures in the production of household goods. Hamermesh's (2008) elasticity estimates with American data range between 0.2 and 0.3 for the case of food, showing that increasing the value of time tends to increase the monetary expenditures relatively to time spent on the domestic production of meals. This confirms the basic intuition that the necessary inputs for the production of meals are rather complementary than substitutes. But what can one expect for other types of commodities? Do leisure and necessity goods follow the same pattern? Moreover, is the market wage a good proxy of the opportunity cost of time?
In this article, the elasticity of substitution is estimated for all types of commodities, for two developed countries, France and Canada, where the opportunity cost of time is closer to the market wage, and two Latin American countries where the opportunity cost is closer to the minimum wage.
Methodology
We estimate the elasticity of substitution for different goods following the method of Hamermesh (2008) . Assuming the household production function for commodity i is CES, the relative demand function can be written as:
with σ i the value of the elasticity of substitution between goods and time for commodity i, m h,i the monetary expenditure on good i, t h,i time in hours spent on activity i, w h the wage of the household defined as the sum of the wage of the household head and companion, and Z h a vector of standard socio-economic characteristics. Two methods are used to value the time spent on domestic activities. First, this value is simply the household hourly market wage which is adjusted for income taxes. In the second method, the opportunity cost of time is estimated as in Gardes (2014) 1 . Contrary to Hamermesh (2008) , we estimate the elasticity of substitution for different groups of consumption goods and by educational attainment.
Datasets

National surveys
For Canada, we use the Survey of Household Spending (SHS) of 1998 which contains annual household expenditures. Because this dataset does not include any information 1 A model incorporating the domestic production function in a direct utility depending on the level of home production of final goods leads to first-order conditions corresponding to the substitution between time and money for each final good. These FOC allow the estimation of all the parameters of these functions and finally of the opportunity cost of time.
on time use, we use the General Social Survey (GSS) of 1998 on time use to impute time in the SHS. Because for a large number of households in the SHS it is difficult to know the exact number of individuals in the household as well as the number of children of different ages, we extract households for which we are certain to have the correct number of individuals and age of children. We therefore select married couples without children or with one child less than 14.
The Ecuadorian dataset is composed of two matched surveys: The National Survey of Employment and Unemployment (ENEMDU) 2007 and the Family Expenditure Survey of 2006. The former provides information on time expenditure while the latter reports family monetary expenditures. As in most developing countries, the sampling units are constituted not only of nuclear families but, in large part, of extended families. In order to take into account the income pooling hypothesis, we reduce our sample to couples without children or with one child less than 16.
In the case of France, we use a dataset which combines two surveys: the Family Expenditure Survey (BDF) 2001 which provides information on household expenditures for different goods, and the Family Time Budget (BDT) 1999 which provides detailed time use information for each adult of the household and is used to impute time use in the BDF.
The main data source for Guatemala is the National Survey of Life Conditions (EN-COVI) 2000. This survey combines both monetary and time expenditures, which allows a comparison of the results with the other matched surveys where time use is imputed in the expenditure surveys. As for the case of Ecuador, we work with a reduced sample.
Statistical Matching
We define 9 types of activities compatible with the available data in both Time-Use and expenditure surveys: eating, housing, clothing, transport, education, health, personal care, leisure, and miscellaneous expenditures. The statistical matching between the surveys was done by a regression of the time use for each activity on a common set of socio-economic characteristics of households which are present in both surveys. The estimated coefficients are used to predict time use for each household in the Expenditure surveys.
Since both individuals of the couple are not always observed with earnings, we estimate the labor market wages of those individuals who do not work by the Heckman two step procedure. Variances have to be corrected when predicted variables are used in the estimation. We take care of this by bootstrapping the standard errors. Table 1 shows the estimates of the elasticity of substitution for the four countries under study. Overall, the estimated elasticities are positive and significant. Necessity goods such as food and housing have the lowest elasticity of substitution 2 . This result is similar to the Hamermesh (2008), Chin (2008) , and Baral et al. (2011) estimates for food which range from 0.22 to 0.56. This confirms the existing complementary between time and money for these activities. Inputs of necessity goods are rather complementary since a minimum amount of money and personal time are necessary to produce them and one input cannot be substituted for the other. For instance, the amount of money allocated to buy food, up to a given level, cannot be replaced by time. On the other side, we all need time to eat, and we cannot pay someone else to do it for us 3 . In general, leisure has the highest elasticity of substitution in all countries. Since there are multiple activities within this commodity and they can generally be either time or money intensive, it is easy to move from one activity to the other without facing any monetary constraint. For example, one can decide to read rather than going to the theater, in which case, one moves from a money intensive activity to a time intensive one, leading to an important substitution between time and money within the activity.
On the contrary, time constraints are important, especially for commodities like personal care, where an exchange between time and monetary inputs is limited. This is reflected by the low coefficient of the elasticity of substitution in Canada and Ecuador. Finally, monetary constraints seem to be the largest burden for most households, which explains that it is for the necessity and money intensive goods that the substitution between time and money is smaller.
The estimates obtained with the opportunity cost of time as explanatory variable are larger for almost all commodity groups in all countries. The results are rather coherent from one country to another except for Canada where elasticities are in general lower when estimated with the opportunity cost 4 . Importantly, the ranking of commodities remains the same, even though the scale of the estimates is rather different for certain goods, in particular leisure. These similarities are remarkable given the important differences in the standard of living between the countries. For instance, in Ecuador, the estimated opportunity cost is in average about 60% of the minimum wage, which equals the average market wage; while in Guatemala, the opportunity cost is practically the minimum wage, which in turn is 3 times lower than the average market wage.
Overall, the estimates with the opportunity cost are more volatile than those computed with the market wage suggesting that regressing on the wage tends to underestimate the differences between the elasticities. Table 2 shows the estimates of the elasticity of substitution by educational attainment for Ecuador and Guatemala which have similar patterns of education. For almost all commodities, the elasticity of substitution increases with education. Indeed, in both countries, income level proxied by educational attainment is an important determinant of the magnitude of the elasticity, the higher the education level, the larger the substitution between time and money. This can be attributed to the monetary constraint burdening low income households. This is another hidden constraint imposed to poor households, which has a negative effect on well-being. 
Conclusion
The results confirm and generalize those obtained in the literature. They are quite similar for the four countries indicating the existing complementarity between inputs of necessity goods, a higher elasticity of substitution for higher educated households, and a higher elasticity on the opportunity cost of time rather than the market wage.
